This paper relies on rich firm-level data on transition economies to examine the role of informality as an important channel through which regulatory and other policy constraints affect firm growth. We find that firms reduce their formal operations with greater tax and regulatory burdens, but increase them with better enforcement quality. In terms of firm growth, we find a differential impact of regulatory burden and enforcement quality on formal and informal firm growth. In particular, we find that growth in formal firms is negatively affected by both tax and financing constraints, whereas these constraints are insignificant for growth in informal firms. Moreover, formal firm growth improves with better enforcement, while informal firm growth is constrained by organized crime, pointing to informal firms' inability to take full advantage of the legal and judicial systems. Finally, we find that an interaction term between a countrywide measure of the rule of law and formality is positive, suggesting that better rule of law improves formal firm growth. 
environment-the institutional, policy, and regulatory environment-in which firms operate. Studies have shown that inadequate enforcement of property rights, financial and legal constraints, and cumbersome regulations have adverse effects on firm growth and investment.
At the same time, there is considerable evidence that the same obstacles are also important determinants of informality (Dabla-Norris, Gradstein, and Inchauste, 2008) . The theoretical underpinning for these results is related to the idea that in the absence of effective monitoring and compliance, firms respond to the increased burden of these constraints by moving into the informal sector. However, this decision affects the allocation of resources across firms' activities and can distort incentives for capital accumulation, competition, and innovation. This is because in order to avoid detection, firms may remain suboptimally small, adopt fewer productive technologies, use irregular procurement, and divert resources to mask their activities. Being outside the regulatory and tax umbrella, informal firms can afford to be less productive than their competitors in the formal sector. However, they may also be locked out of markets for finance, technology, and legal protection. Because informal firms are typically less productive or efficient, aggregate productivity and economic growth may suffer.
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Understanding how various policy constraints influence both informality and firm performance is important for informing government policies that shape the opportunities and incentives facing firms. The goal of this paper is to examine the role of informality as an important channel through which regulatory and other policy constraints affect firm growth. We first examine whether policy constraints influence a firm's decision to become informal. We then examine whether these policy constraints have a differential impact on firm growth for formal and informal firms. To this end, we develop a simple model in which firms can choose to operate informally, and both the extent of informality and firm growth are related to policy obstacles. In the model, the quality of the legal system manifests itself in enforcing better compliance with existing taxes and regulations. This framework generates several predictions. In particular, we obtain that tax, regulatory, and legal constraints are important determinants of informality. Moreover, the sensitivity of firm growth to these constraints is higher the greater the extent of formal activity undertaken by the firm.
We test these predictions using an integrated firm-level data set for 27 countries in Eastern Europe and Central Asia. Although there has been a measurable improvement in the investment climate in many Eastern European and Central Asian countries since the onset of transition, on average business obstacles are still much more severe than in mature market 1 Although there is evidence that informal firms are dynamic (Maloney, 2004) , studies have found that informal firms tend to be less productive than formal firms. For instance, the ratio of labor productivity between formal and informal firms is 39 percent in Turkey and 46 percent in Brazil (De Paula and Scheinkman, 2006) . Loayza (1996 and 2005) ; and Schneider and Klingmair (2003) find that higher informality is associated with lower growth.
economies (EBRD, 2005) . High costs of business regulation, weak tax administration, a poor institutional framework, and weak property rights are frequently cited as major obstacles to doing business in many transition countries (World Bank, 2006) . Moreover, there is considerable variation in the extent of informal activity across transition countries that is influenced by differences in legal, regulatory, financing, and other obstacles faced by firms. 2 This is an important concern for policymakers, because creating incentives for formalization is viewed as an important step to increase aggregate productivity.
Our results provide evidence that policy obstacles play a significant role not only in shaping firms' incentives to operate informally, but also in determining which firms grow. The regulatory burden, legal quality, and efficiency of the formal sector are important determinants of informality in these countries. Although several studies have separately found each of these obstacles to be determinants of informality, we find support for the relevance of all these constraints.
3 More important, we find these results hold for three alternative proxies for formality, including the percentages of sales, wage bill, and workforce that are reported to tax authorities. We find that firms reduce their formal operations when faced with a high regulatory burden, as measured both by a countrywide measure of the cost of registering property as well as by firms' perceptions of existing tax and financing constraints. However, firms increase their formal operations with better enforcement quality-measured by a countrywide measure of rule of law-as well as in accordance with firms' perception of the fairness of courts and with fewer constraints imposed by anticompetitive practices and corruption.
In terms of firm growth, our paper provides empirical evidence that formal firms grow at a slightly slower pace than their informal counterparts. What's novel about our paper is that we find a differential impact of regulatory burden, financing constraints, and enforcement quality on formal and informal firms. In particular, we find that growth in formal firms is negatively affected by both high tax rates and weaknesses in tax administration. We also find that formal firms are the ones most severely affected by financing obstacles. Finally, enforcement quality measured by the perception of fair and impartial courts leads to higher growth in formal firms, but it is insignificant in informal firms. In contrast, enforcement quality measured by the constraints posed by organized crime leads to lower growth in informal firms, but is insignificant for formal firms, possibly pointing to the inability of the former to take full advantage of legal and judicial systems.
2 See Johnson and others (2000) . Schneider (2006) , using macro data, notes that the size of the shadow economy increased between 1999 and 2003 and varies from 20 percent in the Czech Republic to 68 percent in Georgia.
3 Dabla-Norris, Gradstein, and Inchauste (2008) also find support for the significance of all these constraints, using a firm-level data set for a large number of countries. However, they focus on hidden sales as the only measure of informality; this paper shows the relevance of these constraints for different proxies of informality.
When we look at countrywide institutions, we find that firm growth declines with weaker institutions, proxied by a composite index of political, financial, and economic risk. More specifically, we find that a higher regulatory burden, proxied by the cost of dealing with licenses, decreases firm growth. An interaction term between rule of law and the level of formal activity is positive and significant, suggesting that better enforcement improves formal firm growth.
Our paper builds on earlier studies arguing that differences in regulatory, legal, and financial systems can explain much of the difference across countries in firms' financial policies and performance. One aspect that has received much attention, both theoretically and empirically, relates to the importance of financial sector development and legal enforcement on firm size and growth (see Demirgu¨c¸-Kunt and Maksimovich, 1998; Rajan and Zingales, 1998; and Beck, Demirgu¨c¸-Kunt, and Maksimovich, 2005) . 4 Johnson, McMillan, and Woodruff (2002) , using firm-level data for five transition countries, show the importance of property rights protection over bank finance when it comes to a firm's decision to invest. Our paper differs from this work in that we examine the effect of all these policy obstacles on firms' incentives both to operate informally and to grow. In particular, we analyze how financial and legal constraints can have a differential impact on the growth of formal and informal firms.
Related literature has examined the effects of regulatory barriersparticularly those affecting the product and labor markets-on firm dynamics, in particular, firm entry and exit, firm size, and average firmlevel and aggregate productivity (see Loayza, Oviedo, and Serve´n, 2004; Desai, Gompers, and Lerner, 2005 ; and references therein). The underlying idea is that regulations affect the level of productivity of existing firms, or have an impact on firms' incentives to innovate and introduce new products.
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In our paper we posit that informality is one important transmission channel through which regulatory burden can affect resource allocation and firm performance.
Our paper is also related to a large and separate body of literature on the determinants of informality. The size of the informal sector has been found to be associated with the tax burden (for example, Cebula, 1997; and Giles and Tedds, 2002) ; regulatory costs (Loayza, Oviedo, and Serve´n, 2004; Auriol and Warlters, 2005) institutional quality and regulatory burden, in 4 The theoretical underpinning for these results is typically related to the idea that credit constraints may limit firms in their ability to fund investment projects. For instance, Beck, Demirgu¨c¸-Kunt, and Maksimovich (2005) find that financial underdevelopment and corruption has a greater effect on small firms, which are more likely to suffer from credit constraints than large firms.
5 Klapper, Laeven, and Rajan (2004) use firm-level data from Western and Eastern Europe to show that anticompetitive regulations such as entry barriers lead to slower growth in established firms. Besley and Burgess (2004) find that pro-worker regulations across Indian states are associated with lower output, employment, investment, and productivity in manufacturing. particular, of labor (Friedman and others, 2000; Johnson and others, 2000; Botero and others, 2004) ; and financial development (Straub, 2005) . Dabla-Norris, Gradstein, and Inchauste (2008) find support for the significance of all these constraints using a firm-level data set for a large number of countries, but do not examine the relationship among policy constraints, informality, and firm growth. Therefore, even though much work has been separately conducted on how various constraints affect firm growth and informality, few studies examine the role of informality as an important channel through which regulatory and other policy constraints affect firm growth. In this paper we integrate the existing literature using a rich database that contains information on both aspects of firm performance.
I. Analytical Framework
The model is kept as simple as possible to generate empirically testable predictions. Consider a representative firm, operating for two periods in a competitive environment. Current income is normalized to 1, and we assume for simplicity that it faces credit constraints so that it cannot issue equity or borrow. The firm can operate fully in the formal sector or hide a fraction of activity (income, investment, or sales) by operating in the informal sector. In the formal sector, the firm's reported revenue is subject to a financial burden at rate T. This can be interpreted as the cost of complying with regulatory requirements, licensing fees, and taxation in the formal sector. These costs can be quite significant for developing and transition countries, as documented in Djankov and others (2002) , who find that these costs constitute more than 50 percent of GDP per capita in more than a third of their sample countries.
To avoid the tax and regulatory burden, a firm can hide some fraction of its activities by carrying them out in the informal sector, but faces the prospect of a fine with some probability. For simplicity, we do not distinguish the role of the probability of being caught from the size of the fine and assume that the penalty function is quadratic in the income earned informally:
where a>0 can be interpreted as the quality of the legal system or the enforcement of regulation compliance. The stronger the legal system, the larger a is, and the higher the expected penalty for operating informally. The idea behind this functional form is that it is easy to divert a small amount of resources, but the marginal value of operating informally decreases as the level of informality increases. For example, it may be easier for the government and courts to observe larger firms operating informally (see Loayza, 1996) . Let r denote the rate of return on investment in the formal sector relative to that in the informal sector, where the latter is normalized to 1. In the context of our model, r can be interpreted as the relative efficiency of the formal sector. This assumption captures the idea that if a firm diverts resources to the informal sector, it cannot use them in its main production process but must use them instead in another lower-productivity activity. This could be either because firms scale down the size of their operations to avoid being caught or because informal firms are unable to take full advantage of publicly provided goods, such as the legal and judicial system and the police.
The firm derives income, Y, from its operations in the formal and informal sectors. Let e denote the share of the firm's investment in formal operations, which results in an income of e(1 þ r); the income of a firm after incurring the regulatory cost is then given by F ¼ e(1 þ r)(1ÀT ). The share invested in the informal sector, I, equals (1Àe), which is also the resulting income as the return in the informal sector is normalized to zero. The total income of a firm and its future profits can be written as follows:
(2Þ Net income of a firm then equals
The government first sets policies, then the firm determines the extent of its informal activity.
Informality
We assume here that the regulatory cost and quality of enforcement are exogenously given and focus on a firm's decision to operate informally. Maximization of Equation (3) with respect to e yields the first-order condition
(4Þ so that in equilibrium,
Note that the firm's share of investment in formal operations is decreasing in the tax and regulatory burden; that is, de/dT ¼ À(1 þ r)/ao0, increasing in the quality of enforcement, a, and in the efficiency of the formal sector, r. Thus, we have Proposition 1 The propensity to operate in the formal sector decreases in the tax and regulatory burden and increases in the quality of enforcement and in formal sector efficiency.
The intuition behind this result is as follows. Firms weigh the benefits of being formal against the costs; thus, when the tax and regulatory burden decreases or enforcement increases, more firms choose to operate formally.
, weak enforcement quality increases the sensitivity of going informal with respect to the tax and regulatory burden.
Assuming for simplicity an internal solution, substitutions then yield
so that future income-which stands for firm growth-can be written as
Differentiation of firm growth while employing the envelope theorem yields
This implies that firm growth is negatively affected by regulatory costs, and, more important, that the sensitivity of firm growth with respect to these costs is negatively related to the extent of formal activity undertaken by the firm. Moreover, differentiating Equation (6) with respect to the quality of enforcement, a, reveals that dF/da>0 and dI/dao0, implying that better quality of enforcement enhances the profitability of operating formally and decreases the profitability of operating informally.
Proposition 2 Firm growth is negatively affected by the tax and regulatory burden, more so the larger the firm's activity in the formal sector. Stronger legal enforcement increases firm growth in the formal sector and decreases firm growth in the informal sector.
This proposition-which is the main focus of the empirical study-argues that it is mainly firms that operate in the formal sector that are affected by burdensome taxes and regulations. Moreover, the quality of the legal system can have a differential impact on firm income and growth in the formal and informal sectors.
The government's revenues from regulations imposed are given by
Differentiation of Equation (9) with respect to the regulatory burden yields
Note that dMR/dT is declining in the regulatory burden T. Further, when the Era Dabla-Norris and Gabriela Inchauste regulatory burden is zero (T ¼ 0), Equation (9) is positive, whereas when T ¼ 1, it is negative, provided that a is not too large, which implies that the revenue function increases in the regulatory burden initially and decreases afterward. Moreover, differentiating equation (9) with respect to the quality of enforcement, a, reveals that d 2 MR/dT da>0, which implies that the sensitivity of tax revenues with respect to the regulatory costs increases with the quality of enforcement.
II. Data and Summary Statistics
We use the 2005 Business Environment and Enterprise Performance Surveys conducted by the World Bank and the European Bank for Reconstruction and Development. The data set consists of firm-level survey responses of more than 9,300 firms in 27 countries from transition countries in Eastern Europe and Central Asia. 6 The survey reports on firms' growth in sales and investment, their size, ownership history, age, industry, and other characteristics. In particular, the survey asks whether sales have increased, decreased, or remained unchanged over the past 36 months. It then follows up with the question, ''What was the percentage change for your company, in real terms (that is, after allowing for inflation)?'' This allows us to construct a continuous variable for real sales growth, which ranges from À98 to 300, with negative values representing a decline in sales (Figure 1) .
The survey also has information about the propensity to operate formally. Specifically, the latter can be retrieved from answers to the following three questions:
''Recognizing the difficulties many firms face in fully complying with taxes and regulations, what percentage of total annual sales would you estimate the typical firm in your area of business reports for tax purposes?'' ''Recognizing the difficulties many firms face in fully complying with labor regulations, what percentage of total workforce would you estimate the typical firm in your area of business reports for tax purposes?'' ''Recognizing the difficulties many firms face in fully complying with labor regulations, what percentage of the actual wage bill would you estimate the typical firm in your area of business reports for tax purposes?'' Arguably, these variables are only rough proxies for formality for two reasons. First, the questions are phrased in terms of typical behavior by firms in that sector, rather than the behavior of the firm in question, which may introduce a bias toward the average behavior of other firms in that environment. Although firms are understandably reluctant to reveal the extent of their reporting to government, managers presumably most often respond based on their own experiences. Therefore, with caution, the responses can be interpreted as indicating the firms' own behavior (Johnson and others, 2000) . Second, all the firms in the survey are registered firms, which implies they all have at least some operations in the formal economy. We are therefore ignoring unregistered firms, which could bias our estimates of formal activity upward.
The survey also has a large number of questions on the firms' perceptions of the quality and integrity of public services and the regulatory burden faced by firms. In the survey, enterprise managers were asked to rate the extent to which tax, regulatory, financing, and legal obstacles constrained the operation of their business. The ratings were quantified from 1 to 4, with 1 denoting no obstacle and 4 a major obstacle. In addition to these general constraints, firms were also asked more detailed questions to understand the nature of these constraints. For instance, businesses were asked to evaluate whether the country's courts were fair and impartial, rated from 1 (always) to 6 (never). Finally, the survey asks questions about the extent of bribery and corruption, including the percent of sales in unofficial payments firms typically make. Era Dabla-Norris and Gabriela Inchauste Table 1 contains sample statistics of the variables we consider, broken down by their level of formality. More than 70 percent of the sample is made up of small firms; only 10 percent of sample firms are large, with more than 250 employees. In terms of firm characteristics, although nearly 17 percent of firms were originally state owned or subsidiaries of state-owned companies, only about 10 percent were still state-owned companies in 2005. More than one-fifth of them are exporters, and they are concentrated mostly in the manufacturing (37 percent) and retail (26 percent) sectors. Firms are on average 16 years old, but there are some in the sample that are 180 years old. Note that evasion is a matter of degree, and that the various dimensions of informality identify slightly different samples ( Figure 2 ). On average, firms report 87 percent of their wage bill, 89 percent of their sales, and 90 percent of their workforce to tax authorities. To make this point more explicit, we further separate the sample into formal and informal firms, where we define as informal those that report less than 100 percent of their sales, wage bill, or workforce. Note that on average, informal firms report between 69 and 73 percent of their sales, between 64 and 69 percent of their wage bill, and between 68 and 75 percent of their workforce, depending on the proxy being used. Under all measures, firms are more informal in terms of reporting their wage bills for tax purposes.
A second important point is that tax evasion is not limited to small and medium-size firms, as is often believed. Although we find that, on average, Source: Business Environment and Enterprise Performance Survey (2005). Note: The table reports the arithmetic mean of firm characteristics, constraints faced by firms, and institutional variables. Formal firms are classified as such if they report 100 percent of their sales, wage bill, or workforce for tax purposes. The mean should be interpreted as the share of the sample for which the following dummy variables is equal to one: exporters (=1 if exporter); small (=1 if number of workers o50); large (=1 if number of workers >250); industry dummies (=1 if mining, construction, manufacturing, transport, retail, real estate, hotel). Perception on whether a country's courts are fair and impartial are rated from 1 (always) to 6 (never). Firms' perception of the quality and integrity of public services and the regulatory burden faced by firms are captured by the variables rating the constraints faced by firms. The ratings were quantified from 1 (no obstacle) to 4 (major obstacle). Rule of law is a synthetic index from Kaufmann, Kraay, and Mastruzzi (2006) which includes perceptions of both violent and nonviolent crime, the effectiveness and predictability of the judiciary, and the enforceability of contracts, with higher values denoting a better quality of rule of law. informal firms are smaller and more concentrated in the construction, retail, and hotel industries, there are large firms in the sample that are in the manufacturing or retail sector and are also evading taxes. In terms of the constraints firms face, on average, firms report that financing, taxes, and anticompetitive practices pose a minor to moderate obstacle. Informal firms tend to report somewhat higher obstacles, and they report being subject to greater corruption as measured by higher unofficial payments (measured as a percentage of sales) than formal firms. In order to address the question of whether the impact of the various firm-level obstacles on firm growth varies based on the national level of institutional development, we complement the firm-level data with crosscountry-level indicators from various sources. We would expect that a poor legal environment creates incentives for firms to operate informally and to have a differential impact on the growth of formal and informal firms. We use the composite risk measure of political, financial, and economic risk produced by Political Risk Services in their International Country Risk Guide. We also use the index of rule of law from Kaufmann, Kraay, and Mastruzzi (2006) as a proxy for the quality of legal institutions and the level of legal enforcement in a country. 8 The index includes perceptions of both violent and nonviolent crime, the effectiveness and predictability of the judiciary, and the enforceability of contracts, with higher values denoting a better quality of rule of law. The cost of regulation is proxied by the cost of registering property, measured as a percent of property value, and by the cost of dealing with licenses, measured as a percentage of per capita income, both from the World Bank cross-country data on the costs of doing business for 2005.
9 Finally, we use country-level controls, including real GDP per capita, real interest rates, and consumer price inflation in 2005. Table 2 presents correlations between sales growth and the extent of formality, firm-level constraints, and the level of institutional development in the sample countries. As can be seen from the simple correlations, both sales growth and the level of formality are negatively correlated to financial and tax constraints, as well as to higher organized crime and anticompetitive practices. As expected, formality is positively correlated with the quality of enforcement, measured by the rule of law variable and fair and impartial courts. Note that in the simple correlations, sales growth is positively correlated with fair and impartial courts, but negatively correlated with rule of law. Sales growth is negatively correlated with regulatory burden, as measured by the cost of registering property and the cost of dealing with licenses; this correlation is very small but positive for formality.
III. Empirical Strategy and Results

Empirical Model
First we estimate a simple ordinary least squares (OLS) model with the share of firm's wage bill (workforce or sales) that is reported for tax purposes as the dependent variable. In order to allow for intracountry correlation across firms, we run the regressions with clustered standard errors. From the analysis in Section II, we can write the share of operations conducted in the formal sector (SF ) as
where SF is a function of a vector of variables, Z i , which include regulation costs (T), the quality and efficiency of the legal system (a), and firm-level and countrywide controls (X i ). A positive coefficient indicates that an increase in the level of the independent variable increases the formal nature of the firm. Our firm-level controls include the firm's age, size, and industry dummies, as well as dummies equal to 1 if the firm is owned by the government and if it is an exporter. In line with earlier research (Dabla-Norris, Gradstein, and Inchauste, 2008), we expect formality to increase with firm age and size. Government-owned and exporting firms are expected to be more formal, because their operations are typically well known to tax authorities. Our country-level controls include the log of real GDP per capita, CPI inflation, The table reports the cross-correlations between sales growth and the extent of formality, firm-level constraints, and the level of institutional development in the sample countries. Perception on whether a country's courts are fair and impartial are rated from 1 (always) to 6 (never). Firms' perception of the quality and integrity of public services and the regulatory burden faced by firms are captured by the variables rating the constraints faced by firms. The ratings were quantified from 1 (no obstacle) to 4 (major obstacle). Rule of law is a synthetic index from Kaufmann, Kraay, and Mastruzzi (2006) that includes perceptions of both violent and non-violent crime, the effectiveness and predictability of the judiciary, and the enforceability of contracts, with higher values denoting a better quality of rule of law.
and real interest rates. We expect formality to be higher in countries with higher incomes per capita, lower inflation, and lower real interest rates. Our proxies for the costs of regulation include the severity of tax constraints faced by individual firms, the cost of registering property, and the cost of licenses measured for the country as a whole. We expect formality to decrease as these costs increase. Finally, our measures of the quality and efficiency of the legal system include firm-level data on constraints related to access to finance, organized crime, anticompetitive practices, the share of sales in unofficial payments that are required, and a countrywide measure of rule of law. We expect firms to become less formal with higher finance, crime, and anticompetitive constraints, as well as with higher unofficial payments and with overall poorer levels of rule of law.
Next, we estimate a simple OLS model with clustered standard errors to estimate the determinants of sales growth, measured by the real percentage change in sales growth over the preceding 36 months. We write sales growth as
(12Þ where sales growth (DY) is a function of the level of formality of a firm (SF ), as well as of Z i , defined above. A positive coefficient indicates that an increase in the level of the independent variable increases the sales growth of the firm. With respect to the control variables, we expect private, exporting, medium-size, and relatively younger firms to have higher sales growth. We also expect sales growth to be higher in countries with lower incomes per capita, lower inflation, and lower real interest rates. Because the level of formality could potentially be endogenous in the sales growth regression, we instrument for the level of formality.
10 In order to find a suitable instrument, we had to find a variable that was highly correlated with formality but was orthogonal to sales growth. One natural candidate was survey data on the original establishment of the firm, which would influence the path of formal operations, but would not affect current sales growth performance. In particular, we construct a dummy variable equal to 1 if the firm was originally established as a state-owned enterprise or if it was established as a private subsidiary of a formerly state-owned firm.
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We suggest that state-owned firms and their subsidiaries would most likely be required to report fully on their operations at the time of their establishment. Even though these would later be privatized, prior knowledge of their operations available to tax authorities would make it harder for them to misreport in the future. This variable is orthogonal to current sales growth, because there is no reason to believe that past ownership history would necessarily affect performance of the firm in the future. Moreover, a simple correlation between current sales growth and the originally state-owned dummy is very close to zero (0.0049), whereas the correlation coefficient between the share of the reported wage bill and the instrument is substantially higher (0.1166). One possible concern is whether this is a strong enough instrument (Stock, Wright, and Yogo, 2002) . We test for weak instruments in the first-stage regressions and find that this is a strong enough instrument as measured by an F-test on the excluded variables.
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Results
We first test whether the propensity to operate in the formal sector decreases with the tax and regulatory burden and with financing constraints, and increases with the quality of enforcement and formal sector efficiency as predicted in Proposition 1. We then test Proposition 2, namely, that the sensitivity of firm growth with respect to tax, regulatory, financing, and legal constraints is related to the extent of formal activity undertaken by the firm.
Determinants of Formality
Tables 3 and 4 present our basic specification on the determinants of formality, using the three alternative proxies for formality (sales, workforce, and wage bill). Table 3 reports results using firm-level data only for all three proxies of informality. To control for unobserved heterogeneity across countries, we use country fixed effects under each proxy. Table 4 reports results for each proxy using country-level institutions. However, given the high degree of correlation between the fixed-effect dummies and countrywide institutional variables, a fixed-effects model is not possible. As a result, we control for country characteristics by including real per capita GDP, real interest rates, and consumer price inflation.
We find that firms are more formal using all three proxies of formality if they are owned by the state. The results suggest that government-owned firms report an additional 3 percent of their wage bill, 2½ percent of their workforce, and 1½ percent of their sales compared with their privately owned counterparts. Similarly, we find that small firms tend to be more informal. Firms that have more than 50 employees report an additional 3 percent of their wage bill, an additional 2 percent of their workforce, and an additional 2 percent of their sales than their smaller counterparts.
Consistent with Proposition 1, we find that the propensity to operate in the formal sector decreases in the regulatory burden and increases with the quality of enforcement. In particular, various regulatory constraints, including constraints in access to financing and tax rates, significantly decrease the propensity to operate formally across firms. For example, firms 
Percent of Reported
Wage bill Workforce Sales The table presents regression results on the determinants of the share of operations that firms conduct in the formal sector (SF), proxied by the percentage of sales, workforce, and wage bill that are reported for tax purposes. g are country fixed effects, T are the costs of regulation measured by the severity of tax constraints faced by individual firms. The quality and efficiency of the legal system, a, is proxied by firm-level ratings on the constraints faced with regard to access to finance, organized crime/mafia, anticompetitive practices, and the share of sales in unofficial payments. X are firm-level controls including firm age, size, and industry dummies, as well as dummies equal to 1 if the firm is owned by the government and if it is an exporter. Robust clustered standard errors are in parentheses; *significant at 10 percent; **significant at 5 percent; ***significant at 1 percent.
Table 4. Determinants of Formality
Dependent variable: Share of formal operations proxied by the share of wage bill, workforce, and sales reported for tax purposes. T are the costs of regulation measured by the severity of tax constraints faced by individual firms, the cost of registering property and the cost of licenses measured for the country as a whole. The quality and efficiency of the legal system, a, is proxied by firm-level ratings on the constraints faced with regard to access to finance, organized crime/mafia, anticompetitive practices, the share of sales in unofficial payments, and a country-wide measure of rule of law. X includes firm-level and country-level controls. Our firm-level controls include firm age, size, and industry dummies, as well as dummies equal to 1 if the firm is owned by the government and if it is an exporter. Our country-level controls include the log of real GDP per capita, CPI inflation, and real interest rates. Robust clustered standard errors are in parentheses; *significant at 10 percent; **significant at 5 percent; ***significant at 1 percent.
that rate financing constraints as a major obstacle tend to hide an additional 1 percentage point of their workforce and sales for tax purposes as compared with firms that rate financing constraints as a moderate obstacle. Similarly, firms that rate tax constraints as a major obstacle tend to hide an additional 1 percentage point of their wage bill and sales for tax purposes as compared with firms that rate tax constraints as a moderate obstacle. Finally, firms that rate anticompetitive practices as a major obstacle tend to hide between ½ and 1 percentage point of their wage bill and workforce for tax purposes as compared with firms that rate tax constraints as a moderate obstacle. The quality of enforcement, on the other hand, significantly increases formal sector operations, as measured by more fair and impartial courts, fewer anticompetitiveness constraints, and lower levels of corruption. In particular, a 1 point increase in the share of sales spent on unofficial payments leads firms to hide an additional 1½ to 2 percentage points of their wage bill, workforce, and sales for tax purposes. Note that these results are similar across different proxies for formality, whether we control for country fixed effects (Table 3) or use country-level controls (Table 4) . When we include institutional variables (Table 4 ), we find that the level of formality increases with the quality of enforcement, as measured by a countrywide index of rule of law. For instance, a one-unit increase in the index of rule of law leads to a 5 to 9 percentage point increase in reported wage bill, workforce, and sales. We also find that the level of formality decreases with the regulatory burden, as measured by the cost of registering property. A 1 percentage point increase in the cost of registering property (as a share of property value) leads roughly to a 2 percentage point decline in reported wage bill, workforce, and sales. To test whether a stronger legal system reduces the impact of a higher regulatory burden on the incidence of informality, we include an interaction term between the cost of registering property and the rule of law. As in Dabla-Norris, Gradstein, and Inchauste (2008), we find that the negative impact of the regulatory burden on a firm's decision to operate formally is dampened with better enforcement quality ( Table 4 , columns 3, 6, 9).
Determinants of Firm Growth
Next we examine the determinants of firm growth. Table 5 presents our basic specification of firm growth using country-level controls.
13 Column 1 presents results using all firms; columns 2-4 distinguish between formal and informal firms. The results in column 1 show that firms that are relatively young, in the private sector, exporters, and relatively large grow significantly faster than their counterparts. In particular, small firms (fewer than 50 workers) grow 9 percentage points slower a year than their larger counterparts, and each additional year in operation slows firm growth by about 0.2 percentage point. Formal firms grow at a slightly slower pace than their informal counterparts when using the percent of reported wage bill to proxy the level of formality of a firm (column 1).
14 With regard to the impact of constraints firms face, we find that lower quality of enforcement, as measured by constraints posed by organized crime and anticompetitive practices, negatively affect firm growth for all firms. In particular, firms that rate organized crime and anticompetitive practices as a major obstacle tend to grow 1 to 1½ percentage points slower than firms that rate financing constraints as a moderate obstacle.
To test whether constraints have a differential impact on the growth of formal and informal firms, we separate the sample and define formal firms as those that report 100 percent of their wage bill; informal firms are those that report less than 100 percent of their wage bill. We also include a category ''very informal'' firms (those that report less than 50 percent of their wage bill). Columns 2-4 in Table 5 present the results. As shown in column 2, growth in formal firms is negatively affected by greater tax constraints. This result holds whether we measure taxes with the average tax constraint, high tax rates, or weakness in tax administration (not reported here). In particular, formal firms that rate tax rates as a major obstacle grow 2 percentage points slower than formal firms that rate tax rates as a moderate obstacle. In contrast, tax constraints are not significantly associated with growth in informal firms. Similarly, we find that formal firms that rate access to financing as a major obstacle experience 1 percentage point lower growth than formal firms that rate it as a moderate obstacle, whereas this variable is found to be insignificant for informal firms. These results provide evidence that tax and financial obstacles have a much greater impact on the operation and growth of formal firms than on that of informal firms.
We also find that different measures of the quality of enforcement lead to lower growth for different types of firms. In particular, constraints posed by anticompetitive practices lead to lower growth in formal firms, whereas they are found to be insignificant for informal and highly informal firms. This is important to the extent that growth in formal firms is curtailed by the existence of a large informal sector that engages in anticompetitive practices, because it suggests potential negative spillovers from informal to formal firms. On the other hand, enforcement quality as measured by an improved perception of fair and impartial courts leads to higher growth in formal firms, but is found to be insignificant for informal firms. This suggests that formal firms benefit to a greater extent from efficient and well-functioning legal systems.
In contrast, constraints posed by organized crime lead to significantly lower sales growth in informal firms, but are insignificant for formal firms. In particular, informal firms that rate organized crime as a major obstacle grow 2½ percentage points slower than informal firms that rate organized crime as a moderate obstacle. These results together point to the informal firm's inability to take full advantage of public goods provided, such as the legal and judicial system, and their inability to seek police or law enforcement help when confronted with organized crime. This likely reduces informal firm productivity further, because it leads to larger amounts of resources being diverted for protection or unofficial payments. In terms of the impact of countrywide controls, we find that firms in countries with higher GDP per capita, or higher real interest rates, grow at a slower pace than firms in countries with lower levels of GDP per capita and lower real interest rates. The level of consumer price inflation is insignificant in all regressions.
To address a potential omitted variable problem in the selection of country-specific controls, Table 6 presents a country-fixed-effects specification on the determinants of firm growth. Columns 1 and 2 present results using all firms; columns 3-5 distinguish between formal and informal firms. The results are similar to those presented above and indicate that the extent to which tax, financial, and legal underdevelopment constrain a firm's growth depends very much on how formal the firm is. We find that formal firms again are the most severely affected by tax and financing obstacles, and seek to benefit from improvements in legal efficiency. Moreover, to address the potential endogeneity of formality and sales growth, we use the instrumental variables technique discussed in Section III above. In particular, we Notes: SF is the share of operations conducted in the formal sector as measured by the percentage of their wage bill reported for tax purposes. T are regulation costs measured by the severity of tax constraints faced by individual firms. The quality and efficiency of the legal system, a, is proxied by firm-level ratings on the constraints faced with regard to access to finance, organized crime/mafia, anticompetitive practices, and the share of sales in unofficial payments. X includes country and firm-level controls. Firm-level controls include firm age, size, and industry dummies, and dummies equal to 1 if the firm is owned by the government and if it is an exporter. Country-level controls include the log of real GDP per capita, CPI inflation, and real interest rates. Column (2) presents results for formal firms (those reporting 100 percent of their wage bill), column (3) for informal firms (those reporting less than 100 percent of their wage bill); column (4) for very informal firms (those reporting less than 50 percent of their wage bill). Robust clustered standard errors are in parenthesis. *significant at 10 percent; **significant at 5 percent; ***significant at 1 percent. Source: BEEPS (2005) . Note: SF is the share of operations conducted in the formal sector as measured by what share of their wage bill that is reported for tax purposes. g are country fixed effects, T are the costs of regulation measured by the severity of tax constraints faced by individual firms. The quality and efficiency of the legal system, a, proxied by firm-level ratings on the constraints faced with regard to access to finance, organized crime/mafia, anticompetitive practices, and the share of sales in unofficial payments. X includes firm-level controls, including firm age, size and industry dummies, as well as dummies equal to 1 if the firm is owned by the government and if it is an exporter. Robust clustered standard errors are in parenthesis, with the exception of column (2) where robust standard errors are reported. *significant at 10 percent; **significant at 5 percent; ***significant at 1 percent. The quality and efficiency of the legal system, a, proxied by firm-level ratings on the constraints faced with regard to access to finance, organized crime/mafia, anticompetitive practices, and the share of sales in unofficial payments. We also included proxies for countrywide institutions, including a countrywide composite risk index and a countrywide measure of rule of law. X includes firm-level and country-level controls. Our firm-level controls include firm age, size, and industry dummies, as well as dummies equal to 1 if the firm is owned by the government and if it is an exporter. Our country-level controls include the log of real GDP per capita, CPI inflation, and real interest rates. Formal firms are defined as those that report 100 percent of their wage bill. Informal firms are those that report less than 100 percent of their wage bill. Very informal firms are defined as those that report less than 50 percent of their wage bill. Robust clustered standard errors are in parentheses. *significant at 10 percent; **significant at 5 percent; ***significant at 1 percent.
instrument the level of formality by a dummy equal to 1 if the firm was originally a state-owned company or a subsidiary of a state-owned company. The results are broadly similar to those presented in Table 5 ; however, the differential growth rates for formal and informal firms are no longer significant (column 2).
Growth and Institutions
Next we examine the effect of country-specific institutions on firm growth and informality. To this end, we add countrywide measures of rule of law, a countrywide index of risk, and the cost of registering property to the basic regressions reported in Table 5 . Table 7 shows that sales growth is negatively affected by a higher composite risk index (columns 1, 4, 6, and 8). Because this measure includes political, financial, and economic risks, this result is not surprising. However, it is not very informative, because it does not show which institutional weaknesses are most damaging for firm growth. As a result, we included countrywide measures of rule of law, regulatory burden, political stability, government effectiveness, and so on. Although many of these variables, including rule of law, were insignificant, we found that sales growth declines with regulatory burden, as measured by the cost of dealing with licenses, although the magnitude of this impact is small (columns 2, 5, 7, and 9). When we include the interaction term between rule of law and the level of formality, we find a positive and significant result, implying that better rule of law improves formal firm growth, somewhat mitigating the relatively lower growth performance when compared with informal firms. The low levels of significance of countrywide variables can be attributed to the relatively small variation across countries in each of these measures, compared with the large variation across firms within each country.
IV. Concluding Remarks
Tax and regulatory burdens, judicial inefficiency, and limited access to financing are commonly cited as constraints to firm performance and economic growth. At the same time, these constraints are also viewed as important determinants of a firm's decision to operate informally. This paper integrates the two perspectives and seeks to demonstrate that informality is an important channel through which regulatory and other policy constraints affect firm growth, using an integrated firm-level data set for transition countries. Specifically, we show that these obstacles play a significant role in shaping not only firms' incentives to operate informally, but also which firms grow.
As predicted by our theoretical model, the tax and regulatory burden faced by firms as well as the quality of the legal system are important determinants of informality. We find that firms reduce their formal operations when there is a higher regulatory burden, but increase it with better enforcement quality. In particular, firms that rate financing and tax constraints or anticompetitive practices as major obstacles on average tend to hide an additional 1 percentage point of their workforce and sales when compared with firms that rate these as moderate obstacles. Finally, we find that the negative impact of regulatory burden on a firm's decision to operate formally is dampened with better quality of enforcement.
In terms of firm growth, we find a differential impact of regulatory burden and enforcement quality on formal and informal firms. In particular, we find that the extent to which tax, financial, and legal underdevelopment constrain a firm's growth depends very much on how formal the firm is. Growth in formal firms is negatively affected by both tax and financing constraints, whereas these have either a positive or insignificant effect for an informal firm. In contrast, tax and access to financing constraints are not significantly associated with growth in informal firms. We also find that different measures of the quality of enforcement lead to lower growth for different types of firms. In particular, constraints posed by anticompetitive practices lead to lower growth in formal firms, whereas they are found to be insignificant for informal and highly informal firms. On the other hand, enforcement quality as measured by an improved perception of fair and impartial courts leads to higher growth in formal firms; this is found to be insignificant for informal firms. In contrast, constraints posed by organized crime lead to significantly lower sales growth in informal firms, but are insignificant for formal firms.
When we look at countrywide institutions, we find that growth is negatively affected by relatively weak institutions as measured by country economic, political, and financial risk. We also find that a higher regulatory burden, proxied by the cost of dealing with licenses, reduces firm growth for all types of firms. However, the interaction term between a countrywide measure of the rule of law and the level of formality is positive and significant, implying that better rule of law improves formal firm growth.
These results provide evidence that tax and financial obstacles have a much greater impact on the operation and growth of formal firms. Moreover, they also point to the inability of the informal sector to take full advantage of public goods provided, such as the legal and judicial system, and its inability to seek police or law enforcement help when confronted with organized crime. An important policy conclusion is that countries that implement policies to reduce financial and regulatory constraints and improve their legal environment reduce the incentives for firms to operate informally, both by increasing the benefits of participating in the formal sector and by reducing the costs of doing so. Moreover, to the extent that these obstacles have a differential impact on growth of formal and informal firms, our results point to the importance of lowering tax, regulatory, and financing constraints to foster the growth of formal firms. Our results also suggest that the negative impact of policy constraints on firm performance may not be as disastrous in an economy with a smaller informal sector.
APPENDIX I
See Table A1 . 
